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Hypertrophic Pyloric Stenosis in Infants 
Following Pertussis Prophylaxis with Erythromycin — 
Knoxville, Tennessee, 1999 


In February 1999, pertussis was diagnosed in six neonates born at hospital A in 
Knoxville, Tennessee. Because a health-care worker at hospital A was most likely the 
source of exposure, the local health department recommended on February 25, 1999, 
that erythromycin be prescribed as postexposure prophylaxis for the approximately 
200 infants born at hospital A during February 1-24, 1999. In March 1999, local pediat- 
ric surgeons noticed an increased number of cases of infantile hypertrophic pyloric 
stenosis (IHPS) in the area, with seven cases occurring during a 2-week period. All 


seven IHPS cases were in infants born in hospital A during February who were given 
erythromycin orally for prophylaxis following possible exposure to pertussis, al- 
though none had pertussis diagnosed. The Tennessee Department of Health and CDC 
investigated the cluster of IHPS cases and its possible association with use of erythro- 
mycin. This report summarizes the results of the investigation, which suggest a causal 
role of erythromycin in this cluster of IHPS cases (7). 


Case Review 

IHPS cases occurring during 1997-1999 were ascertained by reviewing medical 
records in the two area hospitals that provide IHPS treatment. IHPS was defined as a 
hospital diagnosis of pyloric stenosis (/nternational Classification of Diseases, Ninth 
Revision, Clinical Modification, code 750.5) that required pyloromyotomy in an infant 
born in one of the six birthing facilities in the region during 1997-1999. The rate of 
IHPS cases per 1000 live-born infants for each month was calculated using the number 
of live-born infants at the six birthing facilities as the denominator. The incidence of 
IHPS among infants born at hospital A peaked during February 1999 with seven IHPS 
cases among 217 live-born infants (rate: 32.3 cases per 1000 live-born infants) 
(Figure 1), a rate that was nearly seven times higher than during 1997-1998 (relative 
risk=6.8; 95% confidence interval [Cli]=3.0-15.7). No additional IHPS cases were 
reported among infants born during March—May 1999 at hospital A, and the risk for 
IHPS in the region returned to the background rates following the peak in February 
1999. 

To compare the clinical characteristics of the seven index IHPS cases with those of 
historical IHPS cases, a detailed chart review of IHPS cases from January 1998 
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FIGURE 1. Incidence* of hypertrophic pyloric stenosis among infants born in hospital 

A and in all other birthing facilities — Knoxville, Tennessee, 1997—-May 1999 
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through March 1999 was conducted at the two hospitals in the region that had pediat- 
ric surgery services. The diagnostic features of the seven index cases were similar to 
40 historical cases. Compared with historical cases, index case-patients were younger 
at the time of admission for IHPS (mean age=25.6 days versus 35.4 days) and were 
less likely to have a family history of IHPS (0% versus 17.5%). The mean pyloric thick- 
ness and length as measured on ultrasound were similar in the two groups. All index 
case-patients had received oral erythromycin, compared with none of the historical 
case-patients. 

To validate the IHPS diagnoses, a pediatric radiologist, who was blinded to the 
Original! readings, reviewed ultrasound films for the seven index case-patients and 
seven infants without IHPS. The ultrasound review showed perfect agreement with 
the original readings (Kappa=1.0; 95% Cl=0.48-1.0). 


Cohort Study 

A retrospective cohort study of 282 infants born during January-February 1999 at 
hospital A was conducted to assess a possible association between erythromycin use, 
gastrointestinal symptoms, and IHPS. In the cohort, 157 infants (55.7%) had a history 
of oral erythromycin use. The prevalence of erythromycin use was 8.6% among 
116 infants born during January 1999 and 88.6% among 166 infants born during 
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February 1999. The erythromycin preparations administered to the infants included 
ethyl succinate (n=83), estolate (n=59), both ethyl succinate and estolate (n=one), and 
unknown (n=14). No differences were observed in gastrointestinal symptoms or risk 
for IHPS in relation to the type of erythromycin preparation. 

The infants who were given erythromycin but who did not develop IHPS were aged 
1-53 days when they began erythromycin (median age=13 days; mean=14.1 days), 
and the duration of erythromycin exposure ranged from 1 to 21 days (median dura- 
tion=14 days; mean=12.2 days). The seven index IHPS case-patients were aged 
2-17 days when they began erythromycin (median=5 days; mean=9.3 days), and the 
duration of their erythromycin exposure ranged from 10-18 days (median dura- 
tion=14 days; mean=13.3 days). Seven IHPS cases occurred among infants who were 
exposed to erythromycin and none among infants not exposed to erythromycin (rela- 
tive risk=infinity, lower bound of exact 95% Cl=1.7). 

Reported by: L Patterson, MD, J Peeden, MD, S Sirlin, MD, East Tennessee Children’s Hospital; 
S Hall, MD, IM Himelright, MD, Knox County Health Dept, Knoxville; AS Craig, MD, WL Moore, 
MD, State Epidemiologist, Tennessee Dept of Health. B Lee, MD, Johns Hopkins School of 
Medicine, Baltimore, Maryland. Child Vaccine Preventable Diseases Br, Epidemiology and Sur- 
veillance Div, National Immunization Program; Birth Defects and Pediatric Genetics Br, Div of 
Birth Defects, Child Development, and Disability and Health (proposed), National Center for 
Environmental Health, CDC. 

Editorial Note: IHPS is a hypertrophy of the pyloric muscle that usually results in non- 
bilious, projectile vomiting that begins at about 3.5 weeks of age (2). IHPS affects 
approximately one to three infants per 1000 live-born infants and affects about four to 
five times as many male as female infants (3,4). Evidence suggests that the pyloric 
muscle hypertrophy of IHPS develops postnatally (5). The first case reports of a pos- 
sible association between IHPS and erythromycin in five neonates were published in 
1976 (6), but the association was considered improbable and had remained uncon- 
firmed. The only subsequent report of this association was a single case report of 
IHPS in a breastfed infant whose mother had taken erythromycin (7). The findings in 
this report provide further evidence that erythromycin has a causal role in the etiology 
of IHPS and raise concerns about the use of erythromycin in neonates. 

The peak in IHPS incidence in this region corresponded temporally with the use of 
erythromycin following the county health department recommendation. All index 
IHPS case-patients began having symptoms of either vomiting or excessive irritability 
while taking erythromycin. 

The study described in this report is not population-based but includes all live-born 
infants at facilities in the Knoxville metropolitan area. Local clinicians and public 
health workers considered it unlikely that an infant born at one of these facilities 
would be referred outside the region for pediatric surgery, but this possibility cannot 
be completely eliminated. No evidence indicated a change in case definition, in refer- 
ral patterns, or in pediatric surgeons or pediatric radiologists that could account for 
this increase in IHPS incidence. It is unlikely that children with severely hypertrophied 
pylori would not exhibit symptoms, and evaluation of the pyloric muscle of normal 
children versus those with IHPS has not demonstrated the existence of severe hyper- 
trophy among asymptomatic children (8). Therefore, it is unlikely that IHPS cases 
were missed. 

Previous epidemiologic studies of IHPS have not identified erythromycin as a 
risk factor, possibly because few neonates included in such studies were exposed to 
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erythromycin. In most mass prophylaxis situations, the number of neonates treated 
may be small, possibly explaining why an increased risk for IHPS with erythromycin 
had not been established. 

The prevention of pertussis in infants is important; most hospitalizations for and 
deaths from pertussis occur in children aged <1 year (9). Although no data exist to 
confirm a safe and effective alternative to erythromycin for prophylaxis of neonates 
exposed to pertussis, these findings indicate a need for further examination of recom- 
mendations for erythromycin prophylaxis (70). The high case-fatality ratio of pertus- 
sis in neonates demonstrates the need to prevent pertussis in this age group, as was 
done successfully in Tennessee. However, public health officials should continue to 
use caution in defining risk groups to minimize unnecessary prophylaxis. Physicians 
who prescribe erythromycin to newborns should inform parents about the possible 
risks for IHPS and counsel them about signs of developing IHPS. 

Cases of pyloric stenosis following use of oral erythromycin should be reported to 
the Food and Drug Administration (FDA) MedWatch, telephone (800) 332-1088, or 
through the World-Wide Web, http://www.fda.gov/medwatch.* Additional information 
on use of erythromycin for treatment of ophthalmia neonatorum and infant pneumo 
nia caused by Chlamydia trachomatis in newborns is available at http:/Awww.cdc.gov/ 
nchstp/dstd/eryth.htm or by fax, (800) 332-0178. 
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*References to sites of non-CDC organizations on the Internet are provided as a service to 
MMWA readers and do not constitute or imply endorsement of these organizations or their 
programs by CDC. CDC is not responsible for the content of pages found at these sites. 
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Carbon Monoxide Poisoning 
Associated with Use of LPG-Powered (Propane) Forklifts 
in Industrial Settings — lowa, 1998 


In 1998, the lowa Department of Public Health (IDPH) and lowa State University 
(ISU) Extension Department, with the assistance of local health departments, investi 
gated a series of carbon monoxide (CO) poisonings associated with the use of liquified 
petroleum gas (LPG)-powered forklifts in light industry. In each episode, forklifts 
emitting high CO concentration levels were operated in inadequately ventilated 
warehouse and production facilities, which resulted in high CO accumulations. 
Employees at each site developed symptoms of CO poisoning, and some employees 
received inadequate or inappropriate medical care. This report summarizes the inves- 
tigations and provides recommendations to prevent such incidents. 


Incident 1 

On August 17 and 18, 1998, during three consecutive 8-hour shifts, 34 (45%) of 
75 plastic manufacturing plant employees experienced symptoms of CO poisoning 
(primarily headaches) while at work. Ten ill employees were evaluated at three local 
emergency departments (EDs). Of five employees seen at one ED, possible CO poison- 
ing initially was diagnosed in three workers. However, because of high pulse oximeter 
readings, this diagnosis was dismissed erroneously, and the three employees were 
discharged and returned to work. The other two employees had “possible poly viny! 
chloride inhalation” and “syncopal episode” diagnosed, respectively; one was admit 
ted to the hospital, and one was discharged home. Of four employees seen at a sec- 
ond ED, the first two had “migraine headache” and “torticollis” diagnosed, and the 
second two were suspected to be CO poisoned and had carboxyhemoglobin (COHb) 
levels of 3.8% (1 hour after leaving work) and 10.7% (2 hours after leaving work), 
respectively.* One employee was seen at a third ED, and a headache of undetermined 
cause was diagnosed. 

A local physician notified IDPH when several plant employees sought follow-up 
treatment the next day. Overall, 25 (38%) of 65 plant employees interviewed by IDPH 
had illnesses that met the case definition of CO poisoning (i.e., headache and at least 
one of the following: weakness, dizziness, or nausea). Illness rates increased with each 
shift, and no substantial associations were found between illness and age, sex, recent 
illness such as cold or influenza, illness in family members, hay fever, asthma, or 
smoking. 

When measured by investigators, the plant's two forklifts each emitted concentra 
tions of CO in excess of 40,000 ppm (recommended guidelines range from 2000 to 
10,000 ppm [7-3 }]). On August 17, the plant's air-conditioning system had been shut 
down for servicing, and an exhaust fan had malfunctioned, reducing the effective 
ventilation rate. However, the forklifts emitted such excessive amounts of CO that no 
practical level of ventilation could have maintained CO concentrations below recom 
mended exposure limits.’ Neither employees nor managers were aware that the 


*Normal COHb concentrations are <2% in nonsmokers and 5%-9% in smokers. 

'CDC’s National Institute for Occupational Safety and Health recommends that CO exposure 
not exceed 35 ppm as an 8-hour time-weighted average and that point exposure should never 
exceed 200 ppm. 
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symptoms they experienced were related to CO poisoning, which delayed recognition 
and response 


incident 2 

In November 1998, after experiencing headaches, nausea, and dizziness over sev- 
eral days, employees of a warehouse brought conventional residential CO detectors 
to work; these detectors registered CO concentrations of 30-136 ppm. In the adjacent 
office area, concentrations as high as 76 ppm were recorded before employees inacti- 
vated the detectors to silence the continuous alarms. Employing industrial CO detec- 
tors, the investigation by IDPH determined that the facility's LPG-powered forklifts 
(producing from 40,000 to 70,000 ppm of CO) and inadequate plant ventilation allowed 
accumulations of CO up to 267 ppm in the warehouse. No employees reported seek 
ing medical treatment 


incident 3 

From December 1998 through January 5, 1999, employees of an embroidery com- 
pany experienced headaches and fatigue, and an employee's puppy became somno- 
lent when brought to work. A local energy company was called to investigate. The 
company measured CO concentrations of 100-200 ppm in the embroidery offices. 
While attempting to find the source of CO, investigators found levels of 200-450 ppm 
in a wooden pallet manufacturer located in the same building one floor below the 
embroidery offices. 

One symptomatic office employee, a pregnant woman, consulted her obstetrician 
and reportedly was told that no postexposure treatment existed. Approximately 
24 hours after her last exposure to CO and after seeking medical advice from experts 
in CO poisoning, she and another symptomatic employee were treated with hyper- 
baric oxygen (4). At the time of treatment, their COHb levels were within the normal 
range but both were still having symptoms. Both employees demonstrated substan- 
tial subjective improvement after treatment. The since-delivered child is being 
monitored for CO-related complications such as neurologic conditions and growth 
abnormalities. 

In the subsequent investigation, 23 workers were interviewed; two (29%) of seven 
embroidery employees and four (25%) of 16 pallet company employees had illnesses 
that met the case definition for CO poisoning. Investigators found an association be- 
tween illness and proximity of the person’s work station to areas where the forklifts 
were operated. The pallet manufacturer's forklifts emitted up to 75,000 ppm of CO into 
the inadequately ventilated warehouse. The embroidery office’s furnace was vented 
properly with satisfactory combustion. However, the furnace was in the warehouse of 
the pallet company and pulled high CO-content ambient air from the warehouse into 
the heating system and distributed it to the embroidery office. 

Reported by: RD Comstock, MS, RW Currier, DVM, KV Markiewicz, PhD, RL Welke, MP Quinlisk, 
MD, State Epidemiologist, lowa Dept of Public Health; TH Greiner, PhD, lowa State Univ Exten 
sion Dept, Ames, lowa. Denver Field Office, Div of Surveillance, Hazard Evaluation, and Field 
Studies, National Institute for Occupational Safety and Health, CDC. 

Editorial Note: CO poisoning associated with indoor combustion sources has long 
been recognized but continues to be a problem in the United States. The events 
described in this report illustrate factors that result in failure to adequately prevent 
CO poisoning and to promptly recognize such incidents when they occur. Timely and 
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correct clinical diagnosis of acute CO poisoning remains elusive because of the non- 
specific and protean nature of its signs and symptoms (i.e., headache, nausea, leth- 
argy, weakness, abdominal discomfort/pain, confusion, dizziness, visual disturbances 
{including blurred vision], numbness and tingling, ataxia, irritability, agitation, chest 
pain, dyspnea on exertion, palpitations, seizures, and loss of consciousness). In inci- 
dent 1, failure to diagnose illness correctly in the first employees evaluated resulted in 
some CO-intoxicated employees being sent back to work and further exposure and in 
continued exposures to other workers at the plant. Correct diagnosis can be achieved 
by determining COHb levels in the patient. However, screening can be performed by 
breath analyzer instruments. Pulse oximeter testing does not reflect tissue hypoxia 
and cannot be used to screen or diagnose (5 ). Correct identification of the CO source 
requires specific resources (i.e., proper monitoring equipment; time for thorough 
investigation; and knowledge about potential CO sources, such as LPG-powered fork- 
lifts); these resources often may be unavailable on site, particularly in small business 
or light industrial settings but are frequently available through local utility companies. 

Treatment for acute CO poisoning varies. The Undersea and Hyperbaric Medical 
Society provides guidelines to physicians for treating CO poisoning (6). These guide- 
lines recommend that patients who manifest signs and symptoms of intoxication 
(e.g., altered mental status or neurologic signs, cardiovascular dysfunction, pulmo- 
nary edema, or severe acidosis) be referred for hyperbaric therapy regardless of their 
COHb levels (4). 

In June 1998, the Council of State and Territorial Epidemiologists (CSTE) adopted a 
surveillance case definition for acute CO poisoning (7 ) that delineates criteria for cate- 
gorizing reported acute CO poisonings. However, no commonly accepted clinical case 
definition nor consistent constellation of signs or symptoms exists that would 
unequivocally identify a case. All cases described in this report met the CSTE surveil- 
lance criteria for classification as confirmed cases. 

Circumstances surrounding the continuing occurrence of CO poisonings and 
related confusion about identification of disease symptoms and appropriate treat- 
ment of cases illustrate the need for 1) improved education for ED and primary-care 
physicians about symptoms of CO poisoning, appropriate testing, and treatment 
(4,6 ); 2) improved education for employers, employees, and forklift maintenance 
providers about the hazards of using improperly or poorly maintained LPG-powered 
forklifts indoors, CO poisoning symptoms, and the appropriate response to CO symp- 
toms; and 3) improved forklift maintenance, ventilation, and CO-monitoring proce- 
dures when LPG-powered forklifts are used in enclosed settings. 
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Global Measles Control and Regional Elimination, 1998-1999 


In 1989, the World Health Assembly adopted the goal of reducing measles morbid- 
ity and mortality by 90% and 95%, respectively, by 1995, compared with estimates of 
the disease burden in the prevaccine era (7). In 1990, the World Summit for Children 
adopted a goal of vaccinating 90% of children against measles by 2000. Three regions 
of the World Health Organization (WHO) have targeted elimination: in 1994, the Ameri 
can Region (AMR) targeted elimination by 2000; in 1997, the Eastern Mediterranean 
Region (EMR) targeted elimination by 2010; and in 1998, the European Region (EUR) 
targeted elimination by 2007. This report updates progress since 1997 (2) toward 
global measles control and regional elimination of measles, and includes vaccination 
coverage and disease surveillance data received by WHO as of August 14, 1999. Data 
for 1998 suggest that routine measles vaccination coverage has declined in some re- 
gions, the number of countries reporting cases and coverage to WHO has decreased, 
and measles continues to be an important cause of morbidity and mortality 


Reported Routine Measles Vaccination Coverage 

Global reported coverage with one dose of measles vaccine declined from 79% in 
1997 to 72% in 1998 (Table 1). In 1998, 14 countries reported measles coverage below 
50%: 10 in the African Region (AFR) (Burundi, Cameroon, Central African Republic, 
Chad, Democratic Republic of Congo, Ethiopia, Liberia, Nigeria, Togo, and Uganda), 
one in AMR (Haiti), two in EMR (Afghanistan and Somalia), and one in the South-East 
Asia Region (SEAR) (Democratic People’s Republic of Korea). 

Among regions focusing on measles control, AFR and SEAR reported the lowest 
routine vaccination coverage rates, 49% and 67%, respectively (Table 1). These 
regions reported the greatest decrease in coverage during 1997-1998. The Western 
Pacific Region (WPR) continued to report the highest routine vaccination coverage 
(93%). 

Among regions with an elimination target, AMR reported the highest coverage 
rate (86%) (Table 1). In EMR, regional measles vaccination coverage was 78%, and 
14 polio-free countries that began implementing measles elimination strategies 
reported routine coverage rates >85% (3). EUR reported a routine first dose coverage 


rate of 71% in 1998; 21 (41%) of 51 EUR countries* did not report vaccination coverage 
data to WHO. 


Supplementary Vaccination Campaigns 

Supplemental vaccination campaigns have been conducted in several countries 
targeting either measles morbidity and mortality reduction or elimination. In 1998 and 
1999, 31 countries in AFR’ and three countries in EMR (Djibouti, Egypt, and Sudan) 


*Andorra, Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, 
Luxembourg, Monaco, Norway, Poland, San Marino, Spain, Sweden, Switzerland, the former 
Yugoslav Republic of Macedonia, Turkey, and Yugoslavia. 

‘Angola, Benin, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Congo, Céte 
d'ivoire, Democratic Republic of Congo, Equatorial Guinea, Eritrea, Ethiopia, Gabon, Ghana, 
Guinea, Kenya, Liberia, Madagascar, Mali, Mauritania, Mozambique, Niger, Nigeria, Rwanda, 
Senegal, Sierra Leone, Togo, Uganda, United Republic of Tanzania, and Zambia. 
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conducted mass vaccination campaigns in high-risk areas to reduce morbidity and 
mortality among those children who were not vaccinated through routine vaccination 
services. During 1998-1999, two countries (Marshall Islands and Palau) in WPR con- 
ducted vaccination campaigns targeting children who had not been vaccinated 
through routine vaccination services, two countries (Lao People’s Democratic 
Republic and Viet Nam) delivered measles vaccination to remote populations during 
polio subnational immunization days, and one country (Viet Nam) conducted a pilot 
campaign in one province. 

WHO's measies elimination strategy comprises a three-part vaccination strategy 
(i.e., “catch-up,” “keep-up,” and “follow-up”*); two parts are supplemental vaccina- 
tion (4). All countries in AMR, except the United States and the French and Dutch 
Antilles, completed catch-up campaigns by 1996. Since then, most countries in AMR 
have been conducting follow-up campaigns. 

In nine of 15 EMR countries where measles elimination activities are ongoing, 
13 million children have been vaccinated during catch-up measles vaccination cam- 
paigns conducted since 1994 (3). ln EUR, Romania implemented a catch-up campaign 
during 1998-1999 targeting all children aged 7-18 years (girls aged 15-18 years 
received measles and rubella vaccine). Approximately 2 million children were vacci- 
nated and 93% coverage was reported (WHO, unpublished data, 1999). During 1998- 
1999, staff from 23 (45%) of 51 countries! in EUR attended workshops at which they 
evaluated their age-specific susceptibility to measles and determined strategies to 
reduce susceptibility to <15% for ages 0-4 years, <10% for ages 5-9 years, and <5% for 
ages >10 years (5). 

Since 1995, 23 million children have been vaccinated during catch-up campaigns in 
the six southern African nations where measles-elimination initiatives have been 
launched (6). In addition, United Kingdom (1994), Bhutan (1995), the Maldives (1995), 
Mongolia (1996), Panua New Guinea (1997), New Zealand (1997), Australia (1998), 
parts of China (1997-1998), the Philippines (1998), and 13 Pacific island countries and 
areas (since 1997) conducted catch-up campaigns. 


Reported and Estimated Measles Morbidity and Mortality 

Among regions with measles elimination goals, the AMR reported the lowest inci- 
dence (1.6 per 100,000) in 1998 (Table 2). The measles outbreak that began in Brazil in 
1997 affecting unvaccinated adults continued in 1998 and 1999 among unvaccinated 
young children in Argentina, Bolivia, Colombia, the Dominican Republic, and Para- 
guay. As of November 27, 1999, 2698 measles cases have been confirmed in the 
region compared with 10,067 cases for the same period in 1998. During 1997-1998 in 
EMR, the number of cases reported increased by 58%; outbreaks were reported in 
Iran, Syria, Morocco, and Saudi Arabia. In EUR, the number of cases reported declined 
59%, but the number of countries reporting measles cases declined from 45 in 1997 to 
31 in 1998. Among all regions, AFR reported the highest number of measles cases and 


>“Catch-up” is a one-time, nationwide vaccination campaign targeting usually all children aged 
9 months-14 years, regardless of history of measles disease or vaccination status; “keep-up” 
is routine services aimed at vaccinating 95% of each successive birth cohort; and “follow-up” 
is subsequent nationwide vaccination campaigns conducted every 2-5 years targeting usually 
all children born after the catch-up campaign. 

fAndorra, Bulgaria, Croatia, Czech Republic, Denmark, Germany, Greece, Hungary, Italy, 
Kazakhstan, Kyrgyzstan, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, 
Spain, Switzerland, Tajikistan, Turkmenistan, and Uzbekistan. 
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incidence. Of all the cases reported, more than half were reported from countries in 
AFR 

Each year, WHO estimates actual measles morbidity and mortality; because mea- 
sles is not a notifiable disease in some countries, substantial underreporting of mea- 
sles occurs, and measles deaths are not reported to WHO. For 1998, WHO estimated 
that approximately 30 million measles cases and 888,000 measles-related deaths 
occurred worldwide; an estimated 85% of the measles-related deaths occurred in AFR 
and SEAR (7). 


Global Measles Laboratory Network 

Efforts are under way to establish a Global Measles Laboratory Network. Measles 
laboratories of CDC and the Central Public Laboratory Services in the United Kingdom 
have been selected as the Global Measles Strain Banks. Activities to strengthen labo- 
ratory capacity to support measles surveillance include assessment of country labora- 
tory needs, training of laboratory staff, provision of diagnostic kits, and collection of 
specimens for diagnosis and virus isolation. During 1998-1999, eight measles labora- 
tory workshops were conducted, and 105 laboratory staff from 42 countries in five 
regions were trained in basic measles diagnostic methods. 

Reported by: Vaccines and Biologicals Dept, World Health Organization, Geneva, Switzerland 
Respiratory and Enteric Viruses Br, Div of Viral and Rickettsial Diseases, National Center for 
Infectious Diseases; Epidemiology and Surveillance Div; Vaccine Preventable Disease Eradica 
tion Div, National Immunization Program; and an EIS Officer, CDC. 

Editorial Note: With approximately 1 million deaths attributed to measles in 1998, 
measles remains an important cause of vaccine-preventable illness and death. Failure 
to deliver at least one dose of measles vaccine to all infants remains the primary rea- 
son, despite widespread availability of an effective and safe vaccine. Morbidity and 
mortality decrease with increasing vaccination coverage levels; those regions with the 
lowest coverage levels have the highest burden, with AFR continuing to report both 
the lowest coverage and highest incidence. 

Global and regional (except AMR) routine vaccination coverage rates in 1997 and 
1998 were calculated using model-based estimates to account for missing data (8). 
Nationwide surveys indicated that in some countries actual coverage may be lower 
than reported coverage (9). For this reason, some countries in SEAR (Bangladesh, 
India, and Indonesia) have begun reporting coverage based on surveys rather than the 
administrative method. In part, this change in reporting accounts for the decline in 
reported coverage in SEAR in 1998. Although some regions (e.g., WPR) may have 
achieved the World Summit for Children goal, coverage in some WPR countries and in 
the remaining five regions is <90%. Reported regional routine vaccination coverage 
rates in the three regions with measles elimination goals are <90%, thus increasing 
the speed at which susceptible children accumulate and the need for more frequent 
follow-up campaigns to prevent re-emergence of measles (70). Further improve- 
ments in routine vaccination coverage and methods used to monitor it are needed to 
decrease the morbidity and mortality associated with measles. 

During 1997-1998, the number of countries reporting vaccination coverage or 
measles cases decreased in some regions. EUR had the highest proportion of 
regional population from which data were not reported. Strengthening of measles 
surveillance is required in both developed and developing countries to monitor pro- 
gress toward achieving morbidity and mortality reduction or regional elimination 





Vol. 48 / No. 49 


Global Measles Control — Continued 


occurrence and geopolitical unit. Countries should use outbreak investigations to ob- 
tain data on age and vaccination status of persons with measles and to estimate popu- 
lation-based case-fatality ratios. Case-based surveillance with laboratory confirmation 
of suspected measles cases and virus isolation from all outbreaks are needed when 
incidence of measles decreases to low levels following implementation of measles 
elimination measures. The global measles laboratory network needs to be strength- 
ened by WHO, especially in those countries with elimination goals, by recruiting addi- 
tional laboratories and compiling standard procedures for testing of samples. 

Reduced measles incidence under conditions of improved surveillance suggests 
substantial progress in AMR toward achieving the regional measles elimination goal. 
Recent resurgence of measles in this region emphasizes the importance of full and 
timely implementation of elimination strategies. In EMR, routine vaccination coverage 
and surveillance need to be further strengthened throughout the region. Appropriate 
vaccination strategies for elimination need to be implemented to reduce susceptibility 
to measles in countries of EUR. Lack of reporting from some of the western European 
countries impairs assessment of disease burden and coverage in the region and 
suggests an urgent need to improve measles surveillance and to monitor vaccination 
coverage. 

The priorities for countries pursuing accelerated measles control include improving 
routine vaccination coverage levels to at least 80% in all districts of every country, 
achieving at least 90% coverage nationwide, conducting supplementary vaccination 
campaigns together with administration of vitamin A in high-risk areas, and improv- 
ing completeness and timeliness of reporting of measles cases at district level. Priori- 
ties for countries and regions with a measles elimination goal include improving 
routine vaccination coverage levels to at least 90% in all districts of every country 
(resulting in nationwide coverage 295%); achieving coverage >90% in catch-up and 
follow-up campaigns or achieving nationwide coverage 295% with a routine second 
dose of measles vaccine, and establishing case-based surveillance with laboratory 
confirmation of suspected cases and virus isolation from all chains of transmission. 
Adherence to these priorities will ensure that the measles morbidity and mortality 
burden will decrease and that the measles disease reduction targets can be reached. 
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Notice to Readers 


Publication of the Updated Inventory 
of Managed-Care—Related Projects, 1998 


CDC supports extramural projects in various managed-care settings and peri- 
odically inventories them to inform public and private prevention communities of rele- 
vant findings, products and ongoing efforts; and to provide benchmarks for new 
project development. In 1996, CDC published its first Inventory of Managed Care- 
Related Projects: Fiscal Year 1995-1996, which catalogued 83 activities. This latest 
release, the Inventory of Managed Care-Related Projects: 1998 (1), describes 107 pro- 
jects covering a wide range of activities—from studies of behavior interventions to 
analyses of vaccine effectiveness to comparisons of health-care delivery systems, and 
including examples of successful collaborations between the public health and 
managed-care communities. 

The Inventory can be viewed on CDC’s World-Wide Web site at 
http://www.cdc.gov/epo/dpram/managedcare/intro.htm. Paper copies can be obtained 
from the Office of HealthCare Partnerships, CDC, 4770 Buford Highway, Mailstop K73, 
Atlanta, GA 30341; or telephone (770) 488-8186. 


Reference 


1. CDC. inventory of managed care-related projects: 1998. Atlanta, Georgia: US Department of 
Health and Human Services, CDC, 1999 


Notice to Readers 


Epidemiology in Action: Intermediate Methods 


CDC and Emory University’s Rollins School of Public Health will co-sponsor a 
course, “Epidemiology in Action: Intermediate Methods” on February 7-11, 2000, in 
Atlanta. The course is designed for state and local public health professionals. 

The course will review the fundamentals of descriptive epidemiology and biostatis- 
tics, analytic epidemiology, and Epi Info 6 but will focus on mid-level epidemiologic 
methods directed at strengthening participants’ quantitative skills, with an emphasis 
on up-to-date data analysis. Topics include advanced measures of association, normal 
and binomial distributions, logistic regression, field investigations, and summary of 
statistical methods. Prerequisite is an introductory course in epidemiology (e.g., such 
as Epidemiology in Action or International Course in Applied Epidemiology) or any 
other introductory class. There is a tuition charge. 


(Continued on page 1139) 
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FIGURE I. Selected notifiable disease reports, comparison of provisional 4-week totals 
ending December 11, 1999, with historical data — United States 


: RRENT 
DISEASE DECREASE INCREASE CAST WEEKS 


Hepatitis A 758 
Hepatitis B 337 
Hepatitis, C/Non-A, Non-B 108 
Legionellosis 69 
Measles, Total 
Meningococcal Infections 
Mumps 
Pertussis 


Rubella 





+ 


; 
Ratio (Log Scale)* 


Beyond Historical Limits 


*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — provisional cases of selected notifiable diseases, 
United States, cumulative, week ending December 11, 1999 (49th Week) 





Cum. 1999 |_Cum. 1999 





Anthrax 

Brucellosis* 

Cholera 

Congenital rubella syndrome 

Cyclosporiasis* 

Diphtheria 

Encephalitis: California* 
eastern equine 
St. Louis* 
western equine* 

Ehrlichiosis human granulocytic (HGE)* 
human monocytic (HME)* 

Hansen Disease* 

Hantavirus pulmonary syndrome*' 

Hemolytic uremic syndrome, post-diarrheal* 


HIV infection, pediatric** 137 
Plague 

Poliomyelitis, paralytic 

Psittacosis* 

Rabies, human 

Rocky Mountain spotted fever (RMSF) 
Streptococcal disease, invasive Group A 
Streptococcal toxic-shock syndrome* 
Syphilis, congenital‘ 

Tetenus 

Toxic-shock syndrome 

Trichinosis 

Typhoid fever 

Yellow fever 
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wn 
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BSEiuna8-— 


NY 
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no reported cases 

*Not notifiable in all states 
' Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for Infectious Diseases (NCID) 
5 Updated monthly from reports to the Division of HIV/AIDS Prevention-Surveillance and Epidemiology, National Center for 
n HIV, STD, and TB Prevention (NCHSTP), last update November 28, 1999 

Updated from reports to the Division of STD Prevention, NCHSTP. 
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TABLE Il. Provisional cases of selected notifiable diseases. United States. 
weeks ending December 11, 1999, and December 12, 1998 (49th Week) 


Escherichia 
coli 0157:H7* 








AIDS Chiamydia Cryptosporidiosis NETSS 


Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 1999' 1998 1999 1998 1999 1999 1998 
40,933 42,308 558,680 558,222 2,265 5 3,319 2,832 
2,090 1,664 19,769 18,990 158 147 393 
5 28 904 963 30 1 39 
45 34 903 914 1 1 
16 18 438 38 
338 844 8,616 ] 86. 
19 159 
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007 
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9 5 2 32 


70 

1,496 

3,128 

4,226 

119,300 

2,604 

10,616 

N 

13,268 

1,240 

20,705 

11,346 

30,893 

28,628 

42,694 

7,014 

13,081 

12,004 

10,595 

CENTRAL 7 5 79,259 

5,585 

11,220 

),763 

54,691 

9,725 
1,496 
1,631 
741 
5,417 
870 
1.767 
2,021 
Nev é 782 
PACIFIC 5,74& 97,733 
Wast 3 3 11,370 
Jreg . 5,698 
Calif 76,276 
Alaska 1,770 
Hawa é 159 2,619 
3uarr { 299 
PR U 

. U U J U 

Amer. Samoa U 

C.N.M U 


U U 

U U U 

N: Not notifiable U: Unavailable no reported cases C.N.M.1.: Commonwealth of Northern Mariana Islands 
"Individual cases may be reported through both the National Electronic Telec ommunications System for Surveillance (NETSS) and the 
,Public Health Laboratory Information System (PHLIS) 

Updated monthly from reports to the Division of HIV/Al 
and TB Prevention, last update November 28, 1999 





DS Prevention-Surveillance and Epidemiology, National Center for HIV, STD 
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TABLE Il. (Cont’d.) Provisional cases of selected notifiable diseases. United States. 
weeks ending December 11, 1999, and December 12, 1998 (49th Week) 


Hepatitis Lyme 
Gonorrhea C/NA.NB Legionellosis Disease 
Cum Cum Cum Cum Cum Cum 

Reporting Area 1999 








Cum 
1998 











1998 1999 1998 1999 1998 


306,829 333,630 2,992 








- ovare 51 1991 
) STATES 
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6.1 5.724 4 ‘ . 


58 4,533 
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1 
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650 
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C.N.M.1 U 





N: Not notifiable U: Unavailable no reported cases 
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5 668 





Jnavailable O reported cases 
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United States, weeks ending December 11, 1999, 
and December 12, 1998 (49th Week) 
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TABLE IV. Deaths in 122 US. cities,* week ending 
December 11, 1999 (49th Week) 


Causes, By Age (Years) 





Pal’ All Causes, By Age (Years) 
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national Health Dept. (PIA), 1518 Clifton Rd., N.E., Room 746, Atlanta, GA 30322; 
telephone (404) 727-3485; fax (404) 727-4590; or email pvaleri@sph.emory.edu. 


Erratum: Vol. 48, No. RR-14 


In the MMWR Recommendations and Reports, “Neuraminidase Inhibitors for Treat- 
ment of Influenza A and B Infections,” the fifth sentence in the Summary on page 1 
and the first sentence in the Conclusion on page 6 should read: “Amantadine was 
approved for prophylaxis of influenza A(H2N2) infection in the United States in 1966 
and was approved for prophylaxis and treatment of influenza A infection in 1976; 


rimantadine was approved for treatment and prophylaxis of influenza A infection in 
1993." 
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